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When eggs of Hemicentrotus jmlchen·imus are transferred to artificial sea 
water containing excess of Ca (10 ml of 10/27 M CaCl, plus 90 ml of Ca-Mg-free 
artificial sea water), 30 to 45 seconds after insemination, elevation of the fertiliza-
tion membrane is stopped half-way and no further visible change occurs for about 
30 seconds. However, in about one minute a cone-like protrusion appears on the 
fertilization membrane at the point of sperm-entry, 1his swollen cone gradually 
sinks to the original level within three to five minutes and precipitation of minute 
bodies begins to take place at the base of the degenerating cone, forming a tiny 
ring-like structure of about seven mictans in diameter. This ring, which is desig-
nated, "sperm-entry mark", becomes distinct in less than 20 seconds. 
W11en eggs have been pretreated appropriately with trypsin and their vitelline 
membrane have.,,been digested incompletely, they fail to form the mark after the 
same procedure mentioned above, The mark also fails to appear in eggs pretreated 
either with I M urea pr urethane-sea water, in the former, the cortical granules 
break down, while in the latter the granule breakdown is inhibited, 
According to Motomura (1950), a substance extracted from eggs with acidic sea 
water, which be calls the third factor, is necessary for toughening of the fertiliza-
tion membrane. The sperm-entry mark fails to appear in eggs which have been 
pretreated with acidic sea water of pH 4.5 for 20 minutes. 
Even in such eggs, however, the addition of the third factor to the experimental 
media makes it possible to induce the formation of the sperm-entry mark 
When eggs which have been kept in M/15 sodium sulfite-sea water for 30 
minutes are fertilized in normal sea water and transferred to the experimental salt 
solution after 35 seconds, toughening of the fertilization membrane fm1s to occur 
and the sperm-entry mark is not produced, 
Motomura (1950) reported that secretion of the third factor reaches the 
maximum within three to five minutes after fertilization. As mentioned above, 
the sperm-entry mark is also formed clearly within the same length of time. This 
fact seems to suggest that there might be some relation between the third factor 
51 
52 M. ISHIKAWA 
and formation of the mark. 
Similar experiments have been done with artificially activated eggs, but no 
formation of the m~rk has been observed. From the above results, the mechanism 
of formation of the sperm-entry mark may be considered as follows. At the time 
of attachment and entry of the sperm to the egg surface, some. substance derived 
from the sperm may diffuse and affect the vitelline membrane around the point of 
sperm-entry. Both the cortical granule substance and the third factor, which 
are known to be indispensable in the membrane toughening, may also participate 
in the mark formation under the condition of excessive presence of Ca ion. 
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